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A Coupled Terminal Unit and a Connector 
Assembling Method Using the Same 

BACKGROUND OF THE INVENTION 

Field Of The Invention 

[0001] The invention relates to a coupled terminal unit and a connector 
assembling method using such a coupled terminal unit 
Description Of The Related Art 

[0002] Japanese Unexamined Patent Publication No. 5-3070 and FIG. 12 
herein disclose a circuit board connector. With reference to FIG. 12, the circuit 
board connector generally is assembled by inserting terminal fittings 3 side by 
side into a plurality of terminal insertion holes 2 in a housing 1 made of, e.g. a 
synthetic resin. For a better assembling efficiency, it is desired to insert the 
terminal fittings 3 into the terminal insertion holes 2 at once instead of one by 
one. Thus, the terminal fittings 3 are inserted as a coupled terminal unit 5 
obtained by connecting the terminal fittings 3 with each other by a coupling 
portion 4. 

[0003] A pitch between the terminal fittings 3 in this coupled terminal unit 5 
is the same as that of cavities of a mating connector housing, i.e. the 
arrangement pitch of the terminal insertion holes 2, so that the terminal fittings 3 
can be inserted into the terminal insertion holes 2 at once while being kept 
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coupled to each other. The terminal fittings 3 are separated from the coupling 
portion 4 to become individual pieces after being inserted into the terminal 
insertion holes 2. 

[0004] It has been thought that the pitch of the terminal fittings 3 in the 
coupled terminal unit 5 has to be the same as that of the terminal insertion 
holes 2. Thus, the pitch of the terminal insertion holes 2 has been a hindrance 
in efficiently stamping the terminal fittings 3 out from a material. 
[0005] The invention was developed in view of the above problem, and an 
object of the invention is to improve the utilization efficiency of a material used 
for a coupled terminal unit while connector assembling efficiency is maintained. 
Summary Of The Invention 

[0006] The invention relates to a coupled terminal unit in which a plurality of 
terminal fittings are coupled substantially in parallel by at least one coupling 
portion and are to be separately arranged in a connector housing by cutting off 
the coupling portion after being at least partly inserted into terminal insertion 
holes formed in the connector housing. The coupling portion is formed to be 
extendible or elongateable or stretchable in an arranging direction of the 
terminal fittings of the coupled terminal unit. An arrangement pitch of the 
terminal fittings is narrower than an arrangement pitch of the terminal insertion 
holes in a cut- or stamped-out state of the coupled terminal unit from a 
conductive (preferably metallic) plate. The arrangement pitch of the terminal 
fittings becomes substantially equal to that of the terminal insertion holes by 
extending or elongating or stretching the extendible portion. 
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[0007] The arrangement pitch of the terminal fittings in the cut- or stamped- 
out coupled terminal unit is narrower than that of the terminal insertion holes in 
the connector housing. Thus, unnecessary portions between the terminal 
fittings can be reduced to improve the utilization efficiency of a material used for 
the production of the coupled terminal unit. 

[0008] The coupling portion is formed into such an embossed or wavy shape 
as to project along the thickness direction of the coupled terminal unit when the 
coupled terminal unit is cut or stamped out. Thus, the coupling portion is 
slackened beforehand, but is easy to extend or to be extended or stretched. By 
preferably pressing the coupling portion in the thickness direction of the 
coupled terminal unit, the arrangement pitch of the terminal fittings can be 
easily widened. Further, the arrangement pitch of the terminal fittings can be 
adjusted by a pressing pressure. Therefore, connectors having different 
pitches of the terminal insertion holes can be dealt with. 
[0009] The coupling portion preferably connects adjacent terminal fittings at 
intermediate positions thereof. 

[0010] The terminal fittings may each comprise a widened portion that is 
wider than other portions of the terminal fittings. The coupling portion may 
connect adjacent terminal fittings at a position at or near the widened portions. 
[0011] The terminal fittings may each comprise a bulging portion to be 
engaged with the connector housing, and the coupling portion may connect 
adjacent terminal fittings at a position near the bulging portions thereof. 
[0012] The invention also relates to a connector assembling method for a 
connector. The method comprises providing a coupled terminal unit as 
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described above having a plurality of terminal fittings coupled by at lest one 
coupling portion such that an arrangement pitch of the terminal fittings is 
narrower than an arrangement pitch of terminal insertion holes in a connector 
housing of the connector. The method then comprises extending or stretching 
or elongating the coupling portion(s) in an arranging direction of the terminal 
fittings of the coupled terminal unit to thereby make the arrangement pitch of 
the terminal fittings substantially equal to that of the terminal insertion holes and 
at least partly inserting the terminal fittings of the coupled terminal unit into the 
terminal insertion holes. 

[0013] The connector assembling method preferably further comprises a 
step of cutting off the coupling portion(s) after the terminal fittings are at least 
partly inserted into terminal insertion holes. 

[0014] Preferably, the arrangement pitch of the terminal fittings is made 
substantially equal to that of the terminal insertion holes upon inserting the 
terminal fittings of the coupled terminal unit into the terminal insertion holes. 
[0015] The invention also relates to a connector assembling method for, 
after a plurality of terminal fittings of a coupled terminal unit coupled in parallel 
by a coupling portion are inserted into a plurality of terminal insertion holes 
formed in a connector housing, separately arranging the terminal fittings in the 
connector housing by cutting off the coupling portion. The coupled terminal unit 
is stamped out from a metallic plate such that an arrangement pitch of the 
terminal fittings is narrower than that of the terminal insertion holes, and the 
coupling portion is extended in an arranging direction of the terminal fittings of 
the coupled terminal unit to make the arrangement pitch of the terminal fittings 
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equal to that of the terminal insertion hole upon inserting the terminal fittings of 

the coupled terminal unit into the terminal insertion holes. 

[0016] Preferably, the coupling portion of the coupled terminal unit having 

the terminal fittings arranged at the narrower pitch is pressed into a wavy shape 

to project along the thickness direction of the coupled terminal unit. 

[0017] The coupled terminal unit is provided such that the terminal fittings 

each comprise a widened portion that wider than other portions of the terminal 

fittings, and that the coupling portion connects adjacent terminal fittings at a 

position at or near the widened portions thereof. 

[0018] Most preferably, the coupling portions are extended by being pressed 
substantially along the thickness direction. 

[0019] These and other objects, features and advantages of the present 
invention will become more apparent upon reading of the following detailed 
description of preferred embodiments and accompanying drawings. It should be 
understood that even though embodiments are separately described, single 
features thereof may be combined to additional embodiments. 
Brief Description Of The Drawings 

[0020] FIG. 1 is a side view in section of a circuit board connector 
assembled by a connector assembling method according to the invention. 
[0021] FIG. 2 is a plan view of a terminal fitting used in the inventive 
connector assembling method. 

[0022] FIG. 3 is a plan view of an inventive coupled terminal unit having 

terminal fittings arranged at a narrower pitch. 

[0023] FIG. 4 is a front view of the coupled terminal unit of FIG. 3. 
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[0024] FIG. 5 is a partial section along 5-5 of FIG. 1 showing a connector 
housing before assembling. 

[0025] FIG. 6 is a plan view of the inventive coupled terminal unit having the 
terminal fittings arranged at a wider pitch. 

[0026] FIG. 7 is a front view of the coupled terminal unit of FIG. 6. 

[0027] FIG. 8 is a partial section showing a state before the terminal fittings 

of the coupled terminal unit arranged at the wider pitch are pressed in. 

[0028] FIG. 9 is a partial section showing a state where the terminal fittings 

of the coupled terminal unit are pressed in. 

[0029] FIG. 10 is a partial section showing a state where a coupling portion 
is separated. 

[0030] FIG. 11 is a partial section showing a state where the terminal fittings 
are completely pressed in. 

[0031] FIG. 12 is a partial section showing a state where terminal fittings of a 

prior art coupled terminal unit are pressed in. 

Detailed Description Of The Preferred Embodiments 

[0032] One preferred embodiment of the present invention is described with 

reference to FIGS. 1 to 1 1 . 

[0033] First, a connector assembled by a connector assembling method 
according to a preferred embodiment of the present invention is described. 
Identified by 10 in FIG. 1 is a circuit board connector assembled by a preferred 
embodiment of the inventive method. It should be noted that a mating side with 
an unillustrated mating connector (right side of FIG. 1) is referred to as front, 
direction normal to the plane of FIG. 1 is referred to as transverse direction and 
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reference is made to FIG. 1 concerning vertical direction for the description of 
the circuit board connector 10. 

[0034] The circuit board connector 10 is provided with a connector housing 

1 1 and one or more, preferably a plurality of terminal fittings 20. The connector 
housing 11 is made e.g. of a synthetic resin, and includes an engaging portion 

12 preferably substantially in the form of a rectangular tube extending forward. 
The engaging portion 12 is engageable with an unillustrated mating connector. 
A surrounding wall 13 is provided at the outer periphery of the rear surface of 
the connector housing 1 1 . 

[0035] One or more terminal insertion holes 14 are formed, preferably at a 
transversely substantially even interval, at one or more stages, preferably at 
two upper and lower stages, to penetrate the back wall of the engaging portion 
12 in forward and backward directions. One or more bosses 15 project from the 
rear surface of the connector housing 1 1 substantially in conformity with the 
terminal insertion holes 14, and the terminal insertion holes 14 are gradually 
widened toward the rear end at the rear surfaces of the respective bosses 15. 
[0036] The terminal fittings 20 are or can be at least partly pressed into the 
terminal insertion holes 14 from an inserting direction ID, preferably from behind 
the connector housing 11. There preferably are two kinds of terminal fittings in 
the form of rectangular bars having different lengths and made of a conductive 
material such as metal having an excellent electrical conductivity. The longer 
terminal fittings 20 are at least partly pressed or fitted or inserted into the 
terminal insertion holes 14 at the upper stage of the connector housing 1 1 while 
the shorter terminal fittings 20 are at least partly pressed or fitted or inserted 
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into the terminal insertion holes 14 at the lower stage. Since both types of the 
terminal fittings 20 have the substantially same structure despite their different 
lengths, the shorter terminal fitting 20 shown in FIG. 2 is described below. 
[0037] One end portion of each terminal fitting 20 serves as a terminal 
connecting portion 21 which projects into the engaging portion 12 as shown in 
FIG. 1, and the terminal connecting portion 21 is brought or bringable into 
contact with a mating terminal fitting of the mating connector to establish an 
electrical connection. The other end portion of each terminal fitting 20 projects 
out from the rear surface of the connector housing 1 1 and is bent substantially 
normal substantially into L-shape, and the leading end thereof serves as a 
board connecting portion 22. The bottom ends of the board connecting portions 
22 preferably are arrayed in one or more rows, preferably two front and rear 
rows, at the substantially same height position, and are or can be electrically 
connected with circuits of an unillustrated circuit board. A portion of each 
terminal fitting 20 between the terminal connecting portion 21 and the board 
connecting portion 22 is formed into a widened portion 23. One or more, 
preferably two bulging portions 24 are provided one after the other at a position 
of the terminal fitting 20 corresponding to the boss 15 and/or located between 
the widened portion 23 and the terminal connecting portion 21. Both bulging 
portions 24 are tapered toward their edges closer to the terminal connecting 
portion 21, so that the terminal fitting 20 can be pressed or fitted or inserted into 
the terminal insertion hole 14 from the terminal connecting portion 21, and the 
opposite edges thereof extend in a direction substantially normal to the length 
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or longitudinal extension of the terminal fitting 20 to prevent the terminal fitting 
20 inserted into the terminal insertion hole 14 from coming out. 
[0038] An alignment plate 16 is mounted at a lower part of the rear surface 
of the connector housing 11 so as to be arranged substantially normal to the 
board connecting portions 22 (so as to be substantially horizontal or parallel to 
the circuit board). The alignment plate 16 is inserted or arranged from below 
and is so held onto the connector housing 11 so as not to come off when 
reaching a specified position. Alignment holes 16A for substantially aligning the 
board connecting portions 22 of the terminal fittings 20 inserted therethrough 
(vertically) penetrate the alignment plate 16. The alignment holes 16A are 
formed in front and rear, rows in the alignment plate 16, wherein the terminal 
fittings 20 at the lower stage are at least partly inserted through the alignment 
holes 16A in the front row and those at the upper stage are at least partly 
inserted through the alignment holes 16A in the rear row. 
[0039] Before being pressed into the terminal insertion holes 14 of the 
connector housing 1 1 , a plurality of terminal fittings 20 are in the form of a 
coupled terminal unit 30. In the following description, a plurality of (e.g. seven) 
terminal fittings 20 are coupled as shown in FIGS. 3 and 4. 
[0040] The coupled terminal unit 30 is produced by stamping or cutting a 
conductive (metallic) plate out, and the adjacent terminal fittings 20 are coupled 
by a coupling portion 31. The coupling portion 30 is comprised of middle 
coupling portions 31A provided at one or more intermediate portions of the 
terminal fittings 20, preferably at portions of the widened portions 23 near or at 
the bulging portions 24, i.e. substantially in the middles of the terminal fittings 
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20, and an end coupling portion 31 B provided at the leading ends of the board 
connecting portions 22. The terminal fittings 20 are coupled substantially in 
parallel with the adjacent terminal fittings 20 at the substantially middle portions 
and the leading ends of the board connecting portions 22. 
[0041] The coupled terminal unit 30 has the terminal fittings 20 thereof at 
least partly inserted into the terminal insertion holes 14 at once, and is stamped 
or cut out from the conductive (metallic) plate such that the terminal fittings 20 
are arranged at an arrangement pitch A (see FIGS. 3 and 4) set smaller than 
an arrangement pitch B (see FIG. 5) of the terminal insertion holes 14. The 
terminal fittings 20 of the coupled terminal units 30 are pressed or fitted into the 
terminal insertion holes 14 while being arranged substantially in parallel at a 
wider pitch substantially equal to the arrangement pitch B (see FIG. 6 and 7). 
[0042] Thus, the coupling portion 31 of the coupled terminal units 30 is 
formed with extendible portions 32 extendible at least in the arranging direction 
AD of the terminal fittings 20 of the coupled terminal units 30 preferably by 
being pressed or stamped. Specifically, the middle coupling portions 31A are 
entirely embossed from below in FIG. 4 to project more up than the terminal 
fittings 20 or to project outside of the plane containing the terminal fittings 20, 
thereby being formed into wavy embossed middle extendible portions 32A (i.e. 
having a wavy cross-sectional shape when seen along the longitudinal section 
of the middle extendible portions 32A or the arrangement direction AD, see 
FIG. 4), and are slackened between the terminal fittings 20. The end coupling 
portion 31 B is formed into a strip or band shape and formed with perforations 
33 substantially in conformity with the leading ends of the board connecting 
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portions 22. End extendible portions 32B are formed between the perforations 
33 substantially in the same manner as the middle extendible portions 32A. 
[0043] On the other hand, to hold the coupled terminals 30 at the wider 
pitch, the extendible portions 32 are pressed in the thickness direction TD of 
the coupled terminal unit 30 to change their shape from wavy shape to a less- 
wavy shape, preferably to a substantially flat shape. Thus, the extension along 
the thickness direction TD of the extendible portions 32 is reduced. As a result, 
the arrangement pitch of the terminal fittings 20 becomes substantially equal to 
the arrangement pitch B of the terminal insertion holes 14. 
[0044] Next, one exemplary method for assembling the circuit board 
connector 10 is described. 

[0045] First, a rolled terminal band (not shown) including a plurality of 
coupled terminal units 30 having terminal fittings 20 arranged at the narrower 
arrangement pitch is produced by successively stamping or cutting a 
conductive (metallic) plate out. In this terminal band, the shorter terminal fittings 
20 to be at least partly inserted into the terminal insertion holes 14 at the lower 
stages of the connector housings 1 1 are connected one after another. 
[0046] Next, the terminal band is transported to an assembly line where the 
terminal fittings 20 are to be mounted into the circuit board connectors 10. A 
coupled terminal unit 30 having a number of terminal fittings 20 necessary for 
the circuit board connector 10 is cut off from the terminal band. The extendible 
portions 32 of the cut-off terminal unit 30 are pressed by a die having suitable 
projections, whereby the front and rear sides thereof are squeezed and 
deformed. Then, the extendible portions 32 become flatter or less wavy, 
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preferably substantially flat, and are correspondingly extended or elongated or 
stretched, and the terminal fittings 20 come to be arranged at the wider pitch 
substantially equal to the pitch B of the terminal insertion holes 14 (see FIGS. 
6, 7 and 8). The coupled terminal unit 30 may be cut off after the terminal band 
is pressed to arrange the terminal fittings 20 at the wider pitch. 
[0047] The terminal fittings 20 of the coupled terminal unit 30 arranged at 
the wider pitch are pressed into the terminal insertion holes 14 at the lower 
stage of the connector housing 11 in the inserting direction ID; preferably from 
behind, (from above in FIG. 8). With the tapered parts of the bulging portions 24 
of the terminal fittings 20 located at the front side (lower side in FIG. 8) with 
respect to inserting direction ID (see FIG. 9), the insertion of the coupled 
terminal unit 30 is interrupted. The coupling portion 31 is cut and removed by 
an unillustrated coupling portion cutting jig in this state, so that the respective 
terminal fittings 20 are independent of each other as shown in FIG. 10. Upon 
cutting the coupled terminal unit 30, the opening edge of the surrounding wall 
13 of the connector housing 11 is located before the coupling portion 31 so as 
not to interfere with the cutting operation of the coupling portion cutting jig. 
[0048] The independent terminal fittings 20 are further pressed forward into 
the connector housing 1 1 so that both bulging portions 24 of each terminal 
fitting 20 can be pressed into the boss 15 as shown in FIG. 11. After the 
terminal fittings 20 are completely pressed in, the rear end sides of the terminal 
fittings 20 are bent at an angle, preferably substantially normal, to substantially 
extend toward the bottom of the circuit board connector 10. 
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[0049] Similarly, a coupled terminal unit 30 including longer terminal fittings 
20 is pressed to press the terminal fittings 20 into the terminal insertion holes 
14 at the upper stage of the connector housing 11. Upon bending the rear end 
sides of the terminal fittings 20, the leading ends of the board connecting 
portions 22 of all the terminal fittings 20 are substantially aligned with respect to 
height direction. 

[0050] The alignment plate 16 is or can be mounted into the connector 
housing 11 from the leading end side, preferably from below, to at least partly 
insert the board connecting portions 22 of the terminal fittings 20 through the 
alignment holes 16A, thereby substantially aligning the board connecting 
portions 22. In this way, the circuit board connector 10 is assembled. 
[0051] As described above, the coupled terminal unit 30 is stamped or cut 
out such that the arrangement pitch of the terminal fittings 20 is narrower than 
the arrangement pitch of the terminal insertion holes 14 of the connector 
housing 11. Thus, a smaller amount of the conductive (metallic plate) is used as 
compared to a case where the same number of the coupled terminal units 
having the terminal fittings 20 arranged at the pitch B are formed and, hence, 
the conductive (metallic) plate is to be wasted less. Therefore, the utilization 
efficiency of the material can be improved. 

[0052] The present invention is not limited to the above described and 
illustrated embodiment. For example, the following embodiments are also 
embraced by the technical scope of the present invention as defined by the 
claims. Beside the following embodiments, various changes can be made 
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without departing from the scope and spirit of the present invention as defined 
by the claims. 

[0053] Although the invention is applied to the circuit board connector in the 
foregoing embodiment, it is also applicable to other types of connectors. For 
example, it can be applied to an intermediate connector and connectors having 
substantially straight terminal fittings. Alternatively, a joint connector may be 
assembled without separating some of a plurality of coupling portions 31 . 
[0054] Although the extendible portions 32 project only at one side with 
respect to the thickness direction TD of the coupled terminal unit 30 in the 
foregoing embodiment, the shape thereof is not particularly restricted provided 
they can be extended or stretched substantially in the arranging direction AD of 
the terminal fittings 20 of the coupled terminal unit 30. For example, the 
extendible portions 32 may project toward both sides of the coupling terminal 
unit 30 or may be substantially flat without projecting. Furthermore, the cross- 
sectional area of the extendible portions 32 may become smaller or remain 
substantially the same when being extended or stretched. 
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